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(57) Abstract: While a corrected manipulated variable of a target 
floor reaction force (target floor reaction force moment) on the ba- 
sis of the difference between an actual state quantity such as the 
upper-body posture angle of a robot (1) and a target state quantity 
is periodically determined, a target motion of the robot (1) is pe- 
riodically determined by using the corrected manipulated variable 
and a dynamic model. At this time, a frictional force component for 
defining the frictional force between the robot (1) and a floor such 
as a translation floor reaction force horizontal component is used 
as a restriction object quantity to set the allowable range of the re- 
striction object quantity. A target motion is so determined that the 
restriction object quantity within the allowable range, and that the 
resultant force of the inertia generated by the motion of the robot 
(1) on a dynamic model and the gravity balances with the floor re- 
action force determined by correcting the target floor reaction force 
with the corrected manipulated variable. The target motion is de- 
termined by adjusting motion modes with different generation ra- 
tios of the floor reaction moments to the translation floor reaction 
forces. 
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@^£¥ttt^^> &m±fc&m. @&±#&e£g^T (a 
^E-^>ht^s^7K¥^^) *itat5 (mas**) oic&ffl-rs 

7 ;VqE5*;HlljE* 1 0 0 c ^f^57;^f^ H0c2tt, 

S 3 0 1 0^5S 3 0 2 8 ft&IB^ 1 5£ ^ ^ T 1ft 9§ 

bfcB12OS010*6S 0 2 8 W — ©&g#^fr £ft 

3» &$3> S3026 0^^H?>1?$5@3 20S6O8 

0 t>Jil«fc*»:&IK#£#*i2:*f < , Bt&timR* 

S 3 0 3 0 Kit^ ^^MlEfflO^S^Tjc^^^l^^mffl t 
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t&iS^^fl^i:, fli!35£ 1 2 £K:St?ViT, it&fB 0 3 3 ^ h Tc <£ "5 

n $ _ >^|g^$ ti5„ fit, #J;U£, MIB^l 2© ka*M®l^ 

fit, m^^^^is^^icDigffl^^^-r^ ^ttfm&is^o 

ZMPfF^$Sfflte> itfilBli 1 ^JS^^CcfcttSEi 1 20S 0 2 

£ ^ £ £ % % A,T & £ o 

#CViT> S 3 0 3 2 {Cit^^IlI^^I^^Ffii (5t&Rf£"J t©«) #tui3 
15 m^-fb^^^ (El 1 0 Oft^^^^;!/) £ffl^T*fe5t2*l3o d£>S3 

o 3 20«iitt, -jkcdms^i^^t^ i mn&niz&ttzm 1 2 ©s 

0 3 0 omm b. PI-T&3o SSCffiKtt, S3O3 20j!!lItlt 
^^PifcfeflcR*^ — * > h & 0 £ IT, iftnil g^ZMPSb 

20 ^n§. tJit)^, S 3 0 3 2 (OjiliTttv ^ OilrtOt^Hf > 
#LST&£EI 4 ICS 1 1 0 2, S 1 1 2 2 0ffll*l, ^"rJUfcft^K 

y v & 0 t vxmn £n& 0 c:n&*M** mi nis^^s 0 
3 0 <D$&mbn— 

^VifS 3 0 3 4 fcit/uT. XH>^S + t >"fe ^"T & & £> ©Bftlfrff 2 
25 #*Sfej££ft*. tOfflltt, *l*«»»fc*W-5Hl 20SO 3 2© 
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SkJiWIW Ufc S 3 0 3 4 t.tOMKCt^Ti^^nfelftl^lJ t \Z 
5 «hS^i:CD^^^g^ZMP*t3D \Z$£ *kT Z> m&tl * - * > h ifi 0 \Z 

15 S 3 0 3 6 &m-ffiJEm © flcK # 7K 5 PJ&# IW^ffl t. Z 

MP^tHi^itts/^^-^ (s 3 o 3 o -cmfeistcho) £S 
m (m&v$M t (Dm.) #^#>£>*i5 = 

S 3 0 3 8 \zm&. 7;Kr;VSffl^tiI^t<05i4 

Z MP £fc> D ©gil&H^^-* > htbt©3 >y 7 >7,$!lWffl 

^^T?> S 3 0 4 0 ICl^, Rt&J t £ A t fcttJf ^>b> Sl^S3 0 1 
25 4 0 , S 3 0 1 4*^S 3 0 4 0 ST0ll^i!3lSn5. 

_b|3S 3 0 3 8 #£JfiJBtB©4fr«£fc-r8B#T» tK £AT 
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@4 8©7D- • ft-bOS 3 0 3 8 <D&&<DmJE^fe&WlWT %>m 
gyn^E^S. & tc U , 84 9 0**^^2 0 014, 

7^1/ > S0ai©S 3010*6S 3 0 3 4©J!II^ "T^ 

L0 H4 9fc*V»T, *«ft i E5 i JV2 0 0 *6jfeO«»«»S 3 0 3 8 OAI 

^jiajw (ja&nf^J t \zttvxmm t - a t) fcjmjbfc« («•«) « 

20 fc-m&sfriHUBtB&'r. 

s 3 o 3 8 o^s^HfT^nsft^, ^d^ici ftjwjajwfl-©* 
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^tggZMPStDC^I^t-^Vb^^ l7J^fJI/2 0 1© 

MPSfc0O*S* ; E-^>htt0T$§(DT 1 my frttrJV 2 0 1 tc 

^oT^m^n^ s^z mp *t> o ©n*^-^ > b m was* 5 s 

Tc, bfcJbtf, 7JKfi«fi** 3 l I )S^S FfulL 7JKf Jl' 

JfcS # * — ;* > h £ Mfull £ K&f . 

15 a^TK^&efe^mf So 

20 e^^S73#&it^^^A77 L-T fem Vi 0 
25 &V> 0 
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.kftykst&mffijEmmm*? )v 2 0 2 g^i* ; e-^>b©i 

Fp £B¥.8. 

10 ±#:7K¥^«1iIEfflffi» ; &^ i ^ 2 0 2 tt, H50OJ;5K. 

15 mb B, 0 10 l:wtWI5*«ft«T^ (3S^+7H^-;K5* 

^)V) (D±fem&nm£mcT&z>o m&M^n&omu&w z c b, 

&tt Zb — i-T^c 

^(D±#7K¥fttiIEfflSft ; &T;V 2 0 2 Mt&mffiit^Tfr (3 
20 St/^^) OlAf^i^^^O 1 > ^02, j£0 3 K&^T, 

h©jS»AMy £±fcn&*¥tiLm<Dmm AXb OHI^i 

To 

■^Ct, My, Xb> Zb^tt€»t*&^t, JfcJK^-* > h<D 
25 &5£##£n3o 
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A My = — mb* A Xb*(g+d2Zb/dt2) + mb*(Zb - Zzmp)*d2 A Xb/dt2 

-SC al 2 

mm\z, fx, xb Pi^^tt^^tt^ m&.j3*¥f&ft<Dnm af x 

£_h#ftj&7K¥&«<E>8£f& AXb <DM&&& a9 ^ 5)^86 ^>i, #5£^ 

A Fx = mb*d2 A Xb/dt2 al 3 

Ji#7K3pinJj£fiE^«fco T^4t5 AMp <h A Fp (DitT & 5 MfB Jh-fr 
MSt^e- Km^^lt^h 5* al 2*52©-5 -fe©±^7X¥iP7i^<fco 

h = (Zb-Zzmp) -55 al 4 

ioT, 5£ al 2 txt: al 4 <fc 
A My =— mb* A Xb*(g+d2Zb/dt2) + mb*b*d2 A Xb/dt2 - xt a 1 5 
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Fbz = Fz-msup*(g+d2Zsup/dt2)-mswg*(g+d2Zswg/dt2) 

-iS a 1 7 

A My = — Fbz* A Xb + mb*h*d2 A Xb/dt2 ••• 5£ a 1 8 

5£ al 8 CD A My £ J; fl: # ¥ 4fc « *l 5E ffl « tt ^ X ^ - * > h Mp» 
AXb ■**mffi*» i E5 s ;W-t#*¥tt* Xc £2tJ&£i2:3;i£fc<fcO 
al 8 CD A My KittTK^ttMSE/BS**^**-* > h Mp> 

AXb tz.mjEmmwi : £T)\'±&**&* x c s^xts-tia?)), * 

Mp = - Fbz*Xc + mb*h*d2Xc/dt2 ••• 55 a 1 9 

Tfcfc)^ ±#7K¥&S1#iEffl££Sj ; &xJV 2 0 2te> 5£ al 4 fc<fco 

Fbz feffl^T, ^al9?S$n§. 
^fe, 5£ al 3 CD A Fx SifcjiK^ifcMiEffiSStt^T^fcl*** 3 ? 
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?tet>?>> Sal4, S al7, S al9, S a2 0 £ «t o T±#* 
tel&£&V>o tot, Mp, Fp t Xc <0H«£:£«>£fc«>fctt* £ £ 

Fr = 0 -Sa2 1 

FH t^UtJbS, £©±4**»A»JEffi«» i E7 ff ;i'2 0 3 
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^E-^ > h Mr K*g^T£. 

^(Di^^^^MiEfflffEIIl^x^ 2 0 3 ft, IGfB^M^^^;!/ (31 
^ +:7 ^^ 7 ^> ( '-;K^c E 5i;i / ) Ifr^ # *§ 5£ O M f B 5* 0 3\Z&^T, 

^HT, My, flby M^t^febT^ mBi-tJ^-ty h <DMWl 
A My t±*gi^OSi A 0by©Mi§S;O 3 2>> Ssfc&S 

# s n & «> 

10 

A My = J*d2 A 0 by/dt2 — a 2 2 

^ a 2 2 <Z> A My £ ±fammM *&IE/B iS «I ^ ^ - ;* > h Mr, A 

15 ^^#e>n§. 

Mr = J*d2A 6 c/dt2 ""ia2 3 

20 ±&7k^&wi&iEmmM*7)vmK-t>7iL¥-mft Fr «_tfeu 

&^i<^a2 10i5fc&5 (Fr=0). 

mm-fZ&ol"* S 3 0 3 8 TS, *&IE3&£ (ckD#b< 
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^nsi) zmw-ffi 2 o 4 Tin*-3 n £ id <£ o#e>n^o ^tiE^^g 
j&ft?tMifofc*7 : )i<±ftfc 3 t&m<Dm9$m (s o 3 2 T^&fc^in^ 
xc (m&mn t ©*9»m»ii?*j& snsfit) 205 

20 E^gOjltt Kl J: oT38£"r l7Jl/ : EfJl'2 0 1 Sffl^T 

{it) l:±fr&i^iiIEfflSl : EfiV2 0 2 ©A*t-^>h (ttB± 
#*¥&«*$IEffligf&^5 i ;!/ ; E--* > h Mp) £ ± & I£ # & fit IE Jfl SEIb 
25 tTjl/2 0 3 ©A* ; E-^>h (Bfii2±#§£i£31f lEJEMIfr^x;!/^- 
^ > h Mr) t ^SP^.^i'fe^t^So 
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5 O^Sl£b^^)5:6^^. 



LO 



^ji/*^*]**^--* > I s Mfu11 



^ a 5 



•••5£ a 6 

zmp) 3&>s-rnfcAfcS£H3fts. 
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*$ IE*i*^ Z MP = S^ZMP 

a 7 

25 iE^*OZMP(D X «tt**W) *»*»fflT«» 
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70*520 r + j « r-j fcbfcfrntffc&fcW 
5 iCa 7*&*»&n**IE#*#©ll©ZMPtt, ZMPlft^fflF^C 

JBA_t<Dcfc5 C »IE2s£», 5£a5, ^a6> ZMP0J&J^# (5£ a 

£ fffBJt^TK^^B^IEffl^KJ^x^ 2 0 2 <h 10 f2 -h H # 
15 M3Effl^Sj ; &^^ 2 0 3 CD#*i* <*t>A#WKtt. HHEflHRft*^ 

fflgl : ETJl'2 0 2 ) 2 0 3 ®*^ftHW1i?*tf 5. 

20 ^m^-r^o 

$tefc*ffi«A*«!i*bfc4*il2 0 0 1 - 1 3 3 6 2 UtTte, ®±M 

25 was***, *©«n«n?*3e«nfc7-f-H/ty^« 
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9 OU^MiP-Z-X B tlT^^ic fcfcb, mtotal tetft!3n#yh^fi»* 
mb tt*nB-htt**M (®Z.M?nik) XGf tt, i^^f 

= -mtotal/mb*(XGf-XGs) -5£a8 

= k p * (itjEfflatt^^^ifr^^ttn-ewsEJfettit) 

+ Kv* ffljEffi^Sl^^^-h^TK^Sim 

a 9 

B*3a©«*©«fctt* ttH*#flv*&n*. ^©firts^fci^^ 
01-13362 i •^tcfflvi znztfofcst&wffijEmmwi^Tfrtm 
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&it&ttto<Dmnw\*Jift**&**ER*to*TfrMnm 2 0 6 

UliEfflfiEW^^^SSfJfe^^- * > hSS3&te Mpfdmd t^^. £ £ T 

rgsfcfcj ^3?gi:s«fc5 k:, z m p tfflftB z m ptf 

littlEfflSEIb*^;]/*^*-.* > b Mpf <bP?^. 

±#7K¥tt11toiE/BS»*7 s JI'fW»M , J 2 0 6 El te> 5£ a 9 <Dttfc> D fc, 

±#*¥&«^IEffl«^A'£^^-* > h^SfUit Mpfdmd 
= K PP * (ItiEfflSSl^x^-t^TK 5 ?^* Xc- B««EJ£&*> 

+ Kpv * miEmmwj : e : T)v±w-7^^mm dxc/dt 
-ffijEmmwj^^JviifeTH^tiLW: xc * ±#m^^^«^^ Fbz 

— ^ a 1 0 

fc#:b> Kpp> Kpv fa^-hVty 'f 

(^JitM^^^) tC«^it^lR]lC:±#:m^?tll&a^^ Fbz wftmv 

&fntvi<t, ttsttni^itst-^vh^Jits. 5£a 

ittzK^teMlEffllKft^^l/Mffc*--.* > h^^fit Mpfdmd © 
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^faTk^&mffiJEmMWj^Tfr&feik*-* > M^ffi Mpfdmd tf> 

^mfBsmo r-j & r+j £ft;t£o 

^^b^#M 2 001-13362 1 ^ fcjE^fc £ 5 fc&ffi;£iSfe<Z> V>*T 

jEffljs» : e^;v2 o 2 ©^licvifn* («fc DJMfcWtett*&iE/B«i& 

i^^Bt^S^^^ 10 0 b^ffl*i-«S*P±#i5»« (0 4 0 S 1 
ltf^2 0 3 ©Wt:f£;i;T, P I Wfflfc F/1y*IW1Wfly 

mmW}=e^)V 203 tc^jqW^A^f^o 
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^>hg^I Mrfdmd tm&. £ £ T rgjJUjtj ±& 

7k¥-tiLmffiiEmnwi : E?)i&M<k : £'- * > hsjfcte Mpfdmd tmmo 

_Lfcm^MffilEmmW} : £7 £ )l>$:fe4k : E- * y hB#tt Mrfdmd £fc 

ferz>±fcgm&niEmmwj :: E7 £ )\'mmm 207 mwch ^ 

co <fe -5 icttiSI^. 

ifrlS^AaiEffiSI&^^^SfeSflS^ — ^ > Mrfdmd 
= Krp* (ffiJEmmWj^Tfrtfcg^M &c 

+ Krv* »jEES»^x^±#i£#fc5£& dflc/dt 

-iSa 1 1 

b , Krp, Kxv\%y j - bn? zmmw^ 

St^ 04 9 coatl^n y #0£/BV>TS 3 0 3 8 COM S £ ffi W T -5 
_kfec9^£<, BOIBJi^TK^^SMiEffl^Sj^^^MPI'J 2 0 6 

gjfcfit Mpfdmd *J*»&ft5. H5fB±^^^^MiEffliS» ; &-r 
;i^JfMJ 2 0 7 (Stall) \Z k^TlifcmmMffiJER&Wj^^fr&fe 
* > b g^ffi Mrfdmd £> n§ . 

±&7k¥&mWjEmmW} : e<rfr&fett> : £-*>b M P f 

tB) fit FO # FO if^SB 2 0 8 K <fc 0 £*l3o ^S£-T5 J: "5 ± 
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#7K¥&«*§IEffl jgft^E^^ 2 0 2 Kite. 7 )l ^ r )V K J] ^ — * > h 
Mfull \Z, ±##¥4fcB»:Effl&Sb^x;W5fc£fb*-;* > h Mpf £ira 

^ffc^^U 2 0 2 Ki:7Jl/ ; &x;i'ffc>K2f : E — ;* > h Mfull (Dft^&fcfe 
5 S^rfc feO^tt^A^^nfc^'&tCi^TK^ttttMjEffl^W*^;!/ 2 0 

F0=mb*d2Xc/dt2-l/h * Mpf -Sal 2 

10 

*fjasg 2m\t, m\m<D ±fc7k¥$LmffiiEmmwj : E7 : jv&mit*: - * > 

h Mpf H«koT, Ji^Tfc^&B^f&IEfflgfl&^-x;!/ 2 0 2 \Z\S.mm\Z& 

¥SDiiSlC±#:K^<7)Ka mb *3RCfc4t*>6, W HI <D ±&7ksf®:mffi 
l£mmWj : e ; T)V^M^^: — * > h Mpf ^r-h^Mii^— FifcS* Jt^h 
T?*!^ ££Kl«fcoT, Mpf # 0 T tb <o tc £ Ufe V Tc 

ilT, Jr#zK¥lfc*ttiEffl&»^5*;i'£j£ft;*--* > b Mpf £_h# 
7k^&mffilEmMW}*'rj'\'&Mfc : £-' * > hm&iiM. Mpfdmd \Z — 
IK ±#:^^^lMlEffli§Sj ; &^;V^^<b ; &-^ > H Mrf _L 

25 #^f££MlEffl3RI!l ; E:^;V'££'fb ; E-* > Mrfdmd Id — He £ 
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? 4 t y xmmm mmm^ti * > * * > h 

Mdmd t Mpf £ Mrf © *«l K-* $ *fc b fc*§-& , i^Z 

MP**?9fc»&-*"**E* i e-*>»* Min ** Min **« 2 0 9 fc <fc 

> b Min <hP^^o ^^JRgBt^IES^mK^^-^ > h Min tt, #C5£fc 

.to t^j6 e>n&o 

Min = Mpfdmd + Mrfdmd+Mdmd "* * a 1 3 

tftfcft, MMIS^MiEe^mR*^-^> h Min tt, -L#tK¥& 
B^f&IEffl^ftj^^^te^-* > hit® Mpfdmd £±#§£#£*it 
jE^^^jcEt 5 ^^^^^-^ > h£#tt Mrfdmd t ±fc R ti * - 

*>b Mdmd h*tt\wrz>z-£\z&y)'&z>nz>o 

SiiUT, ±#7K¥ft«^3EfflSifr^Jl'S£^b^-;<>t^ Mpf £ 
J:#zK¥ttijEfflii ; tTJV^Sft ; E-^> hgsfctt Mpfdmd fc- 
^£i±> rf^, ±-Hc|g5»ft»iEffl«» ; E"x;PSSJ^flS ; E*-^ > ^ Mrf 
±#«»a*i:£ffl«»*x;i'ft£fc*-* Mrfdmd 1C-* 

jfSt^l:, 3>^7-f7 WW/8 B > ^ ^^^^ 

> h Mdmd t Mpf t Mrf £<Dmm\Z-Wct£l£tci2i{Rfels 
fc»*Kl, Fin Fin 2 1 0 CiO* 

fe ^n5. !lO«cR**¥*»**«IIR**liEB«llcR**¥rt» Fin 

> ±&.mmMffiiEmmW}*: : T )v 2 o 3 ©PiiaoT±M^^ 
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Fr &0T&£„ Ifc^oT, ^$ij©B#MiE § «flc£* Fin te, 

±#zK¥&S*&IE/B«»r ; E5 ? ;i/5fc5£fc ; e-* > h Mpf ^OtSofct 

^^Sfeje-fb^-^ > h Mpf £ 0 fr$±fc7k¥-&mffilEmmW} : £ : f)\'$: 
5 Jtte^-* > bH^flt Mpfdmd tC^Mbfe Jitter oTiiinf^m^ 

0 ^£J:#7K¥&»ffiIE;Bjgl& ; E5 i ;i'^5£te ; E-^ > b^&m 
Mpfdmd fc&Hb&d h\Z <£ o T if T £ R *J ?K ¥ > ±#tK 
10 5p-fee^iIEffijg»> ; e7 i ;i'^^'fk ; E-^ > h^3jc{il Mpfdmd £_b#:Mji 

bfe^oT, &fji!JI&BtMiES4ilj££#7jt¥J&# Fin fcfc, i£ a 1 5 l£ 

Mpfdmd ^-kteMit^E — FmKtiit&h Tillo T^m\z. Mm&tbfcy 
15 ;V * 5 s ;P Ffull S&K, Jh#7K¥&®*iiiEffl 

Igl^^l^/Ste^ — * > b Mpf ~T?£o fei^^bfe^-^©±#: 

20 Fin = 1/h * Mpfdmd + Ffull + F0 — ^ a 1 5 

^^T, tfeKi*HftfSIWIB#g! (IfcllRfflSSB) 2 1 HUoT, MM 
IS«f«iEB«*S*^-^> h Min £MmmmffilE3mfiiKt)7k¥f8, 

# Fin EtlS fcft!IR*in*.fcttT?&S (liZMPtbD 
25 CD) MISMlEi^^S^^— * > b Mltd £ ffl WiffilE g ^f£K ^3 7fc¥fifc 

# Fltd a*&j££*l5 0 ^^IfiTfJ, 3>^7^7>X®ltlfflli 
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mRtj ^-*y MS, IWHMIjEBaiacRa*-.*^ Mltd 
tomfrGOfcR****^*********- 13 ** 1 ** Fltd fc- 

5 Fltd fctt, 1#iE^^ (3>y^7>xaiffil^S* : E-^>^ 
Tfctats. Mltd*J:OtPltdttZ.MP«H9*fl t *J:tf*R**** 

^>hB*I Mpfdmd fc-**fcttffiV»«lca:«J:5fc*ft*n*. 
W*fc, ±#3&»a»lE/BS»*7^1'*Sfc*-*> h Mr tt v T&IBfc 
RB D Jn^^^^^jEffl^S&^^^V^^^^— ^ > h^^^ Mrfdmd 

m*7 £ fr±te&W Xc fcUBWjEWaft^^ifleft^A^c ££££ 

;*>h Mpf, *J;^±#^^^MiEffl«Sl ; &5 i ;W^^^ ; &-^>^ Mrf 
20 *l*n*nMpf*»«2 1 2, Mrf^^^2 1 3 K <fc D 6 tl* . 

Mpf = (Fltd - Ffull - F0)*h - 5$ a 2 0 

Mrf = Mltd- Mpf-Mdmd — ^ a 2 1 

25 

ffcfrtj, Mpf 2 1 2 "Ctt, f|«*i&IEB^ 
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Fltdrt>6» 7 JV^T^mKtlfc^I&tt Ffull Mp^Ot^ofc 

Mrf ifC^SB 2 1 3 Tftt, S @ Z M P * fc> 0 <D fffiJ BS fit IE g i^S^ 
> h Mltd *SttlH±#*¥4««E«*»*'^**te*-* 
>b Mpf tffims-fe&ti^-tyh Mdmd ^»w:ii:J:D, ± 

Mp = Mpf-Mfull "'55a2 2 

Mr = Mrf '"^ a 2 3 

T fetal*. Mp ttHSI$2 1 4 KIT, ±*Mc¥tt«*tiE«Stt i e5 s ;i'5fe 
jg^^^Pt > Mpf ^ £> ^^E^mR*^*-* > ^ Mfu11 

e>n^>o IM^^iiEl^Sl^T^K^t-^^h Mr 

So 
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IISH2 0 5, 2 0 4 CT, fn^tl^a2 4, 3. a 2 5 

-5£ a 2 4 
a 2 5 

> hibT$iJIS1fiES^mR^ ; e>-^> h Mltd #aa£*l5£#fc, 
MiEB«JS|cR*7K¥ri6»t UTWK«iEB«*R*7K¥^» Fltd 

i:sgzMP*t>o©ijEii^* ; E-^> ht^n-fn, 
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16 0 

= mwufajEE^fcR*^- * > h Mltd 

a 2 6 

= mmffiiEmmmfciJfcstj&ft Fita 

± <£> ^ £ < , S 3- 0 3 8 IE ff t>?lZ>o 

niEmmwj^y"^2 o 3 m&\*±#fc¥-tiLnWiJEmnwi : £ 

fil,2 0 2 CD±#I^ (flUt*^**) ±#3£#3*iiIE 

m ^^7)V2 0 a©??^*-^©^*^ Mfttr^H 00© 

200 <DVtmm&> ±w^^mmiEmmwj : Ey £ )V2 0 2 ©±#s»t 
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Mpf ifc3Sfi&2 1 5l;j:oT, _h#7K¥te««jEffl ^ 5 s 
T^^ft^-^Vb Mpf ^^86 e>n-5o $&»C:#«ffltCtt, ffillPgfcilEB 
20 iU£S;t/7jc¥/&# Fltd 6 7 Jl^^Jimfctiyk^J&ft Ffull ^^Cfc 
•«Kiy-f > Kc 15a KT1S#b, $ £ K#<b 

^tettttiEfflSi&^x;^^^-.* > h Mpf ^ftens. -r&fr 
25 Mpf#*#e>nso 
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18 0 

Mpf = li * S Kc(Fltd-Ffull)dt a 5 5 

Mrf 2 1 4 Ciot, ffl jE S f3 ^ - ;* > b 

Mltd ^e»±#:7jc5p^rBMlEfflmi& : t5 i ;i/^^Yb ; E~^> h Mpf tit 
5 ^JFfcS*^-;* > h Mdmd £ £M D § d £ \Z <fc D , ±#gf££l *f&IE ffl 
mWj'e'fJV^Mit'E— * > h Mrf a*2£#> £>n-5. -fte*^, ftjfBsSa 
2 1(CckD> ±#:^^^!MiEffl^» ; &^;V^5£'fb ; &-^ > h Mrf 

10 — * > h Mr *^^$n^>o Mrf ig^SB 2 1 4 <Dmtl*V&2> 

±fcmm&ffiiEmmm : E7 : ji&Mfc*- * > h Mrf w^tng. £±#§£ 

^^MjEffl^K^^^mS*^-^ > h Mr <h IT^^nS. 

^tSi^nS?;^^^*^-^^ hmm Merr # 
Merr i^H^ 2 1 6£J;9^ffi£*l3o 

15 

7Jl/ ; Efil'^* ; E-^> hii Merr 
h Mltd 

••• j£ a 5 6 

20 

#V*-C, Mp ^1^2 1 7 KcfcD* #5£fc:fi£oT, i^TK^&BiiSIE 

mmm^rfrfcRti^-* > h m p ^n§. 

Mp = Mpf- S Km*Merr dt "*ia5 7 

25 

-T&fc)^ ^l/^E^I/flcJRrt* — * > hli Merr tC^^^-r > Km 
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*mczLm&m#&2 1 7 a\zTm$-?z> t&\z. tom^mow^^ 
kits. mmft&2 1 7 a<D&ti%_t#i7k¥tiLWffi]Emmwi 

tr;^^ft ; E-^>h Mpf iztu Z. L\Z £ 0 , _k#7k¥'fcfi*§IE 

mmm^^jimfcti^ — * > b m p sti& 0 

tern® e>5ffiiEmmm : E7 £ )\'-tfc&m x c ^i(ji$n§. 
^MiEffl^i!i^^;P2 0 3i:a*ut, xtiznrcmK*}^- biz 

^«)^:MiEffl^«i ; E-7 J ;V±#:^S Xc, M IE ffl M »l ^ ^ ;i/ _h #: §£ # 
0 c ^^O^^K^ftMMlEJBifl&^^l^^b^:-;* > h Mpf te, 

z.z.u, ttimvrcm 4mmmmL^mm t(DMmmm^mmvx^< „ 
ommowimmizm^ ^M^7K¥^^^0ji®M^*(c:ffi^b> ±#: 

tl*:-*>b Mdmd ^lg^IMCfflSl, 3>yr7<7>X 

ffl&ffr^-f;^?^^-;* > h^Jfclfi Mpfdmd *3 J;tK±^^^^|iIE 
fflgEI&^^^^^-fb^E-^ > hg#4ii Mrfdmd #*ffl 2 g#}&fea K *B 
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%?Z>o i^ftj^tU, ¥ifttjJl/2 0 0 (@1O0€ 

<hi£:7;i^^;U 2 0 1 ^telg^ffilE/BSifr^T^ 2 0 3 t, ± 
ftTKsp&a^IESJgffr^:^ 2 0 2 £#S/BV>!bn> f ^^6x^2 0 0 

±i^mmmjEmmm : e ; Tjv2 o 3 * ^tx±#7jc5jz^gMiE*^i&^^;p 

2 0 2 011(1 -h^Mit^E- K <t±#:l5J^qE- K£#A,T^£o £ £ 
^A°^*-^fct® 4 80S3O28 TM^IE S *l 3 0 

2fs:3§l£©|g 5 5 7 js&zfim 5 8 §#IbTSiit 

So 

m Mpfdmd> ±#ag»A5fe5feftHE*-* > hl^l Mrfdmd, BKZ-MP, 
S*«cS:fcl&ifi^#43«ktf»«£mR:fr^-* > ^ Mdmd £ , S^M 

B^-L'ffc&HS'feB, S^±#:7jc^^fi % B 
T&S„ ^^JUa^Jl/^Ex^ 2 2 2 OAAIt MfB04 7£#flgb 

xmrnvfcWK . m&K? i o o a^$n§^/^ 

* - * £ g £ , S^iPBtfjt^^gU 1 0 0 bfc<fc*)£jfc3ftS. 

±83*^0:7;^^ 2 2 2 lt IHfrftHCteS 5 8 Oil7'D<^@ 
T^^tlSo fcfc, ilO*SltiyP!y t7 0T?MIB^4H«S^§|©® 5 6 £ 
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Z-ZT*. mm 5 8 ©MfttfJl/ 2 0 0 3¥.\zW}J]¥ : E ; T)\sf£tf-e 

& < . MSiOEI 4 8 <£> S 3 0 1 0^e>S 3 0 3 4 "f & fc> 1£ 1*6 

it'E^ji^^mmm^m-m (&jk) ii^gt. sfc, s 3 0 3 2©^ 
\±. mum 3 mmmm-vmrnvrc^o ciizMPtbD o^^iim^ 

ftm?z>±&mmMMiEmmm : E7 : )i> ; E-* > h Mr (Miuffi) 
Tm^rz±fc7k5ptiLmffiiEmmm :: E7 : )u^-- * > h m p izmm-r^mm 

^^E^^-h^TK^p&eMiEffl^-^ > h Mp (ifriEUit) ^^^*T^_h#: 

£ v Mfc&uzmwrz &mmmmjz&w %m 4 8©s 3 0 3 2 © 

MS(C:fe^Tte> ^:<D-y-7)l'-^>MW-e&Z>m 4 OCDSlOHl:^ 
UT> mM-fb ; E-x;U 2 0 0 T*fefc±#7K5piIl3i^^, MfB^0 3©* 
52^23SSr Mp (ilUI) ll^t^ilfc^ Tfcfr^ Mp = mb*(Zb- 
Zzmp)*(d2Xb/dt2) £\<*0&\zM'3\,*T3&lsbt>nZ>±fo7k¥-1lQmm. 
(d2Xb/dt2)£Mifr#£: UTftP^T^-Si^TK^ *DJi^ $r^0^^O[)^^ 

^£sa«p#&i t 2mmft-rz>z.ti\z&r) , gg&BtM t ic^^^._h# 

TK^^fi^^Btfjf^^^^n^o B40CS1014fc*HT, 
7-m% Mr (HtfleUa) i^l^tLfc^, f&fct*, Mr = J*d2 0 by/dt2 

£ ^iUcs^t^ e>n§±#:^#^ipii^ U20 b y /dt2)s^» 
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EI 5 8 IZ&^T. fMfttTiP 2 0 0 ZftCDUft&S 3 0 3 8 

mizm^-tzmm&mnir sgg^T^s, ktkh 5 8 «jbv>t s 3 o 
5 3 8 <Dmm&mM\zffiwrz>o 

S 3 0 3 8 T?tt, £T> S 3 0 3 2 l:^^T±IB(D$D<fift : EfJl/ 
Jbtezk^FteSiilEffl^-* > b Mp (#L< «B#^iJ ( t - A t ) (£>{fjfJ#P 

^^T©Miu«i) *&izffiiE2nfcmm<k*?)v*¥±fc&w&mm± 

(ib<ttM (t-At) (Dmmmmxommm) ^m\zmiE^nrc 
mmh^f )v ±wmmn^mm±wmm^ mm t x<D±&mmM<DM 

15 ft@g±M^t^$n§. 

mm-t&mmft = m-mit=e^)v±.w^mn -^a 1 0 1 

@^J^^^^£(D^»j^icOPNp{i<i: ggZMP ttffEi£ 
ifr^?;^^ (j£t7;i^^;i/) 20 lCA^Jt, A^$nfe^i!i^ 

1 ms^7jc^^^«h S^Z MP £t? Q <Di££# ^E- * > h 
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Ffull, y — * > h Mfull £WX. 

^^mm^mtmm. 7jkt;1'*r**¥i«» Ffuii a^^s 
mil $n<5<, 

> b Mr tmM^ : ex;i/±^7K 3 F&@1iiEffl ; e-^ > h m p £ 

— * > h Mr t_t#:7K¥&«^IEffliSSj^E-7 i ;i' ; E-^ > V Mp 
15 irZV&W £ m — ®ft& : 9#*ftfr $ -T&frS, Min ifC^g&2 0 9, 

Fin 2 10, 0J^Magi5 211 (fWIB^g!), Mpf 215, 

Merr 2 16, Mrf ifcggB 217 ( = Mr WiWffl). RtX Mp 

g&2 1 4 : ©8L3WU MIB#4£iS^tB£ra — fc*3, 

-e**, Mr, M P *n-6n^4^«g^tgfci*^s±#ief&A»jEffl 

20 JRft^Ex^* — ^ > h Mr <h ± # 7j< ¥ & g *§ IE J5 1& ^ "T 5 ^ ^ — * > h 

Z.<Dtctb. Mr, Mp 0^i$*iIflT(t *ftfll€f^S± 
25 h£ffcLTV*<5. 
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lnl$»If$Jil8 (Bf 2d t + A t ) \Z, fMliitTJ^^illlOft^ (£ 

5 £*T^ iLWmmft&l&fc*:- * y bm:^m. Mrfdmd t±#:7K¥fi 
W.&l&ik'E— * > h^^ffi Mpfdmd tOfttlICO V>Ti 5 7 £# 

T^ 2 2 2 ^#^^^^^^^^2 0 0 £ n.m<D^n^^i^)V 2 2 3 £ 

io ilx-T^^o eKD^M-fb^^^ 2 2 3 te, ^UiSfc^Tca-ea^tgfci, 
mT&vtc^-mit^'rJi' 200 <h^— o > m (C Ifr # ^ Jl/ T & 

< , fui£©0 48OS3010*6S 3 0 3 4 ©MS. "f ftfr^^Mrt; 

15 Bt^iii^^^l?#n^J:< , ^TUfeEI4 3©S3010*6S303 
^Tti5 7 £/8 ^X^nffi : BWi\Z&\f2> Mpfdmd & <fc Mrfdmd 

© a s mm \z m, m t . 

20 t^rffiis^ffiw^^^;!/^^^ 2 2 2 &m^Tiii!v&<Dmr>^mi£nz>$x 
® £<d®<d ±&7k¥-i$Lm& & u±fcmmM <D*n^n<Dm&&n-u 2 2' 

4, 2 2 5(c:J;D^#>£>ti£o fUT, zm^oUfcufrDT, ^n&o 

M^0 fcJR^-TS «fc "5 P IDft£07^-HA*;^ fiHWKtf <k o T± 
^TfC^P^B^^'fb^E-^ > h5#0l Mpfdmd * «fc tf_t#J£#££l£ M4t 
25 t-^>hg*I Mrfdmd #fc5t£n<5o -?l3:t>*>. ^ ft 4b ^ =r )V 2 
2 3 \Z£Z±fc7k¥tiLW}iMmM7)\' : l=7 £ )\' 2 2 2 \Z «fc § ±#*¥&fi 
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mm 2 2 6 K<koT> Mpfdmd ^ tl 3 o -^^^^^^2 

2 3 J;-5±#^^^ i:M^JlI^;V ; E^;i/2 2 2 <k S ±#ISF$M £ © 

5 2 7 CioT, Mrfdmd j£ & £> ft S . fit, ZL (D Z tl fz 
Mpfdmd Rt£ Mrfdmd lu i2^^JEt& # ^ 7 )V ^ ? )V \Z V 4 - H A* 

2 2 2^0A^O-gPTS5@^ZMP < g S # it # > 

i5 ^m^it-r^ ^ <h#$-e#&o 

IS 5 Hl^Ute, MfBfg 1 ~ 1 4f§HJ^ fgi 6-2 3S§l?J3fc*H£bTV> 

©^^<D^^*}c*@^ ^^^tk^^^^mi^m^*^^^ mass 

20 it^^Jl-kfagmftffilEm^- * > h Mr 45 <fc -x;W±#7fc¥ 

mKJi^- h Mdmd i ^^mmmizttm b, a>^77^7 

S^-ftflcS^-^ > Mpfdmd &&Zfi±fommft&fe4k : E- 

25 ^>b^^{fi Mrfdmd ififH 2 ^Mt&ftm ffl m ? Z> <, £ , 

rJVtiT, #M<b^^;P2 o 0*3 £ tfig?;^^ 2 0 1 &<&tsMM 
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my )v : e't)v 2 2 2 t, ^mt^? )v 2 2 3 twm^zn. ^Mte^Ex 

^2 0 0, 2 2 3 lt ittttift* — F £ _h # HI i|g t - H <h £#A,T^&o 
Site. ^^A°^^-^«® 4 8 CD S 3 0 2 8 jgll^iE £ *l 3 „ 

MfBffl 5 HlJ&^liT'te, ±#.^#^^^^e- ^ > h^sJUii 
5 Mrfdmd & £ l/±ft:*ffii$^ft ^E- ;* > h Mpfdmd &M^JHM^;U 
^Ex^ 2 2 2 CO JC A # T 3 £ "5 Mrfdm *5 <£ Mpfdmd £ 

^Uit^y'JV 2 2 3 f^A^-T^ £5 K L T & <£ < , ^M-ffc^E 

f;i/2 2 3 hmmmy )v=E i r)V2 2 2 £k:#@b • Mtsi^cbtfe 
-?t-hos 3 0 3 8 (DmsgomjE^m&mw? zmm? o y ^®t- 

059T(t ^3^JS^^t)b<«^4^iS^S^(wl-a 

15 ^6 mffimm\z&\,*Tfe, ±i£7k¥&wniEmmwj*^)i>2 0 2 £_l 

^^^^MiEffiSill^^^ 2 0 3 ££<lA.3o 20<D#i3§§2 2 

0 , 2 2 1 

#@B§§2 2 0, 2 2 1 §Sit5t. ^"Ttlfe, 1 A^J 2 ffi # CD^jt 

£tfe5£U), 2 ocoai^cofn^A*(fC-gc^^:«S^-^-r^«k-5 id, 
#IBSB 2 2 0 fcte, HiflPgfctiEg^Jfc^^E-* > b Mltd 6» > ±# 

Tk^ttiRttjEfflssft^x^sfe^ft:^-^ > h M P f tmm^mKti^- 

26 ;* > b Mdmd t^MCfc^CD (Mr mW-ffl 2 1 4CDffl;fr) Tafe§_h#:^ 
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o 3 z±&mmMniEmm® : i=7)\'Ati Mri mmt^ 

)V2 0 OJdA^TSmM^^^;P±#:^#^|tiEffi^-^>h Mrs t 
fc^T^JiftmmftffilEm^-* > b Mrs ±<Dfttfi±{tm&&toiEm 
Mri fc*ttrtl*5^±tt3&tMi*jEffl*-*>h Mrs t^]|$tl§ 

■ : !3.iWl«ILT, ifrft^AWjEffiacWt^A* Mri 
n-Bo icfc, -h^^^^liiEffl^E-^ > h Mr ^ £ -1: # *$ IE ffl SE 

Kf^Er^WA* Mri SISLfl^fcfc©^, &tt{k s E7 s )V±ft&&A%ljE 
m*:-*>b Mrs tll^3l$tl§. $ £ iZ R &*? % £ , ^ 

^ 2 2 0 11 «*tf, A£ (±#*#ft»iE«*- 
h Mr=Mltd-Mpf-Mdmd) $n-/U7^ J^tlUT^Sjg 
Ji#c/i&# S^ttYb^E^^Ji^^^AMjEffi^-^ > h Mrs 

tlttHATSi:*!;, ir<Z>A# (-h#§£#£ MlEffl ^E- ^ > h Mr) 

Mrs ^mm\^rcm^^±i^mmMWJEmmm^^jixti Mri <t 

±^^^^^IEffi^«-^ > h Mrs fcHlTtt, ^«* : « i te&i#fc-&T 

fflrticms^iTit Mrs fimmium <«*Hro) ica&sns 
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mwj^a^ji 2 0 3ta $ffiiEmn® : e<r)\'±fcmmn e c ^$ns. 

#iag§2 2 o <Dh?vt^omt)T&%Mmk : z:7 : )i±ft&mnmsE 
m^-tyb Mrs uwmt^^fr 2 0 0 i;A^$n§ c :na, mib 

5 ^E — * > h Mr &&ft{t : ET)V 2 0 0 \ZXtit Z> d £ K^BST £ & 
#I2§§ 2 2 lt^^Ttt, 7;P : Ef;^S* ; E-/ > h^i Merr 

y<> Km &mctcm*mftm2 1 7 a luoti^b, $e>£^ 

10 #@2§§2 2 1 ©A*tt, #@B£§2 2 0 tmm, ^^^7^2 0 0 \Z 
A^J-T^^M'fb^^^i^TK^feSMjEffl^-^ > h Mps -b#7K 
^ffiBMiEfflMSl^e^^ 2 0 2 (CA^f^Mll^iE^-^ > Metl: 
#@E£nS e J; D JUfcttfcfc*, «^rl§2 1 7 a©ffi*teJfcCT, Ulliffi 
lE^E-* > h Me A^^nS. #l*.fc£, 3*#§§ 2 1 7 a Oft J] (#1B 

g§ 2 1 7 aCDffi^^S, SIMMIES-* > b Me £H b 3U> t> © 
mmit : E7 : )\'±&mmftffiJEm : £-*> b Mrs <hLT&££*l£o $ 

5fcj*#«)fcraijii'rs£, *mmj&mn\t, #@as§2 2i«, 0.1 
20 a# mfr§&2 i 7 a<7)ffi^) * d-/u ^ ^ tea vxtzz&mm. 

J&ft mffift) £#^te^;i/±#7K¥&gttIE/B ; E-* > b Mps t 
ltffl*tSi*l:, ^(DXti (tt»«2 1 7 a©W*) j&> 6, Mps £ 
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#@fig§ 2 2 1 <DmtlT*&2>m%ffiJE : E-* > h Me \Z ± W tK ¥ & B *t 
lEJB^-H'SfcJfefc*-* > h Mpf * Mp tH^^P 2 1 7 bTJnUT^C: 
<h fc«k Oi^TK^fiBMiEfflSWi^x^^E-^ > h Mp ^Jfcg) £ n £ „ 

5 ^ it, iifejk^-tiLwmEmmm^^fr^- * > h m p ji^tk^^ 

fi *£ IE ffliglfr^T^l/ 2 0 2&£A2j2*U ±#7K 2 F&BMiE^Saj ; E5 ; ;i/ 
2 0 2 fc«fc D^iEffl^» ; E5 i ;i'±#:7j<^^B Xc *Jft€Sn4. 

#@BS§2 2 1 ©t>5tt£^©ffi:&T**J|l«fb^5 s ;i'J:#7K¥Mtt 
lEJS^-^Oh Mps ^^•m<t : Ey £ )V 2 0 0 \ZXti $n^. 19 
10 SBSS 5 SSifiJ&tBCDBI 5 8 fccfe^T, mttfb^^l/ittTK^&fittlE/H* 
— ;* > h Mp **M : Ef^2 0 0 {CA^-T^ Jl t^ffi^-TS fe©Tf* 

> 

Mrs (i@ti) £fg£-r^ ji^ehe^e- h <DMmnW]&ttix\-rz> t#nz, 
mmfc^^frtitykw-tiLmffiiEm*- * y v m ps cmihim) &m*k? 

20 0 4 8©S 3 0 2 8 COil©-gl5T^5 i 3 

5WS 8 0 OI^^T, t&lHl#^©i^^^^<h IT, mi t§|g*&i&*g fccfe 
W-*m*fifl:*'rJl'©«l8**fflViS, *£oT, #@33§ 2 2 0, 2 2 1 * 
^^■M^b^E^^tcm^ $ n§ Mrs 35. IK Mps 0 eA^<Dffi <h & &R##t& 

< iS^f^ t, Mrs, Mps ©$6*ff£i^/h$ < ^-5 ©T, 3*^ 
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2 0 4, 2 0 5, Merr feWM 216, _t #: f& £ *i JOE ffl 35 ffr 
xJHWfWBJ 2 0 7, ±#7R¥4fc«SlEfflS»*5*;l/fH1WtfJ 2 0 6 , Min 
5 mnW 2 0 9 , Finift3?g&2 1 0, fi!!l PS & S 2 1 1, Mpfi£^g&2 1 
5©Jiailt «riES54^lJt^t8i:ra — *T?»*. 

©tS^T^g»€f;i/ 2 0 2, 2 0 3 <£>ifcfc^*K:ck K> ^m^'r )V 2 
10 §§220,221 ^ SmJfi^^E^^JbfriS^ftttriEffl^-^ > h Mrs 
% T $> o 

JilEffl^-pOh Mrs £0 b, #@ES§ 2 2 1 <£> ffi # T £ # iliifc ft ^ 
x^i^TK^^SMiEffl^-^ > h Mps ^Ofc-T-gxh, ^4ilfl 
20 £^-0f£ffl^£#-f (*H±, fH 4 |£J£J£1I£> 

#@s§§2 2 o <Dmii^&%&mk : £7 £ )\'±temmMffiiEm : £-- 

*>b Mrs § 0 Kb, #@E§§2 2 1 0 tti * T & 3 gl^MlE^- ;* > h 
Me £ 0fcbT*>&^„ ±#£»a«IEJ8«» ; Ex;i'tt#Bfr 

25 
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Mri £0 \zh. #@B!§2 2 1 © W^3 T'& * mfflfc* ^U-bftzK^&fitt 
iEffi^E-^ > h Mps £ 0 \Z LTfe^^c 

KSttlE^E-J* > h Me K±#7k¥&fi*fiIE/B^x;i/ 

x<Dm**&m4t^Tfr±fafc¥-GLWffijEm ;i E--* > h m ps (cjp^b 

T*>&V>. T^IBSff 2 2 1 <DmiJT«&Z>mm.fc : £5 : )l±i£7k s t 

ftgltlEffl*:-* > h Mps & 0»CbT%>£V>. -T^t)^, #I2S§2 2 
1 £#B&L, ^^^E^^^S^^E— * > Merr fc^-f >Km§H 

memmmmu, mmm 1 ~ 1 42§bj, 6-2 3^^i:tistTVi 

15 ©i5»©tfetgsfc:*as b, mKti7k¥i&ftifiMiB.*t&m\znmv* mm 
it^^^^wmmnmiEm^:- ^ > h Mrs> mmit : £7 : )i'±#*¥>®. 

mmiEm : E — *>h Mps. -LftiSi^iilE/liigi&^E^Aft Mri 

ftmizmmis. M^i^t-^^h Mdmd a^uii ^#&fesK:*B 

Mpfdmd $3 <k ±#SS»ft«IE/B&»t7 f ;i'5fefefb ; &--* > hm&tiL 

Mrfdmd &m2mj!tmftm\zmm°?Zo ftA^f^ibto* 

Mfb^ex;!/ 2 o o ( ei i o (d^e^jv) 7;1/ ; et;|/2 o i t±#ii 

25 JSjEJB&lfr^T 5 ^ 2 0 3 <t> ±#zK¥ffiiiiEM«f€f^ 2 0 2 t*« 
JBV**>n, Mfli ; &T^2 0 0, ±#^^MiE^m®l ; Ex;P 2 0 3 *5cfc 
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5 h Mdmd • ^5i^of^^ o ^#a^7K¥^« • m 

HftfBfg 3 ~|g 6 il^ifc^^Tfi, 5 s )V 2 0 0 

10 5-33784 9-^&$g<E>fg 1 MMM. % 2 ^J6f!l©2ls*£j£g«<fe/fl 

m^mimmmm\z^^x\t, mm^mRti'e-^yb Mdmd 

b&®m>m&mxz>£ (m2mmi&m£kfe\z&\,*TUs n 

15 m^mRt}* — * > b Mdmd i^E^r^iif^mK*^ — ^ > h <h(D?n^ 

mKJi^-* > b \%. mKt}=£-* > bWF®&m<o±wim&2>K\zi : m. 
miztez>o si, ii^«s* : e-^>h Mdmd (m2nmi&m&.& 

\Z&KT\&* 1$m±mBitJ : £~- * > b Mdmd t^T^i^M^t- 

20 *>bt<Dm) wmfcti^—tyb&igmm&mz-T^Th, nm^fe 

Mdmd (!2^1fi^|?t^ViTli, SI^^K* 
^E — Mdmd t^^H&tf^STJ^-* > h t CDfO) (DifiPfeb 

25 rt^E-* > bUfimR-tJte-* > h«P*«Sfflfc«jfi-r* 3>^7<7 
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